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GCF Test Case Reduction
Introduction
With the increase of testing required in order to get through any certification scheme (such as GCF or PTCRB), it seems now that many sub features or functionalities are now tested more than once, especially for Multi RAT (GERAN / UTRA / E-UTRA) devices, when both Conformance Testing and Field Testing are considered.

Furthermore, mature technologies such as GERAN are now less subject to implementation issues than the latest E-UTRAN additions.
To ease the certification process, reduce its cost and the time to market, the GCF organisation is willing to work on a reduction of the number of Test cases needed in order to certify the wireless devices, with the same level of confidence and quality as of today.

The goal behind that is to reduce the number of TC or the number of executions of some specific TCs (Extreme condition or Multi Band testing) at the GCF level, not to delete the TCs from the 3GPP specifications.
GERAN WG3 Impact
To avoid any omission on the GERAN test cases or any surprise, GERAN WG3 might consider this ongoing work at GCF and help to identify redundant test cases or features in order to better isolate what part of the GERAN features should be considered as a must or with a higher priority to be either kept or dismissed for the certification scheme, both for multi-Rat or GERAN only devices.

Several cases could be studied:
· the mutli band testing required for some RF TCs

· the mutli band testing required for some protocol TCs

· the “functionnalites” embedded in more complex features

· the redundancies with the other RAT TCs

· etc …

The NAS or some Higher Layer Tests (SNDCP / LLC) filtering could be seen as “GERAN independent” and could be left for “filtering” at GCF level.

One way to work could be to either identify a golden subset for each GERAN section or GCF Work Item and tagged them as such. 
Another way could be to identify redundant TCs (for any reason) and identify them as well (with the use of the Ri field in TS 51.010-2)

A Third way could be to identify TCs when several execution could make sense, or not, such as several band or extreme conditions (with the use of the Li field in TS 51.010-2)
Any path could be considered, and a mix of all this might be a proper way forward.

Conclusion
This paper is not presented in order to provide any solution or give any action but it is felt that GERAN WG3 experts is most likely the best place to properly filter and identify the necessary testing to consider a GERAN device as properly implemented are ready for use.

Most of the work on that topic will be done at GCF level but guidance on the GERAN part would be seen as a good and technically reliable way forward.

For reference: 

GCF DCC database extract of the GERAN TCs  
Cf attached Excel file
Excel file use for discussion by GCF CAG Chair:
	Ref
	Key Rationale
	Detailed Rationale + examples
	Comments

	 
	 
	 
	 

	1
	Not deployed/Low interest/Obsolete
	Older features that have become less used (or even unused) by GCF Operators.

Examples: Cell Broadcast, DTM
	GCF requirements tailored to active (full) operators; a benefit for full operator membership.
"Redundant" tests under this category could be left in the GCF-CC but downgraded in case of later interest.

	2
	Not deployed/Low interest/Obsolete
	Well established application enablers which are tested by Field Trials.

Examples: MMS, VT
	Established applications are low risk of failure and, whilst important to check from the FT perspective, should not be critical for simulator level testing.

	3
	Not deployed/Low interest/Obsolete
	GERAN Multiband handovers

Is the GERAN 900 - 1800 multiband handover scenario actually used in the real networks of full operator members? 

Can this test area be deleted, or at least reduced?  

Affected tests: 51.010 26.11, 20.20.x, 26.6.3.6
	 

	4
	Not deployed/Low interest/Obsolete
	Multimode handovers - FOR LATER CONSIDERATION
LTE interRAT to GSM to be considered for future deletion once VoLTE has established.
	For later consideration

	5
	Optimising testing
	Duplicated testing across Multiple RATs

GERAN WG3 previously made a study on test case redundancy when the same feature is supported on both GERAN and UTRA as seen in 51.010-2 table B1 (B.1b), applicability limitations.

There could be scope for a similar study on redundancy when the same feature is supported on both UTRA and E-UTRA.
	Standardisation activity

	6
	Optimising testing
	Duplicated testing on Multiple RATs: Mobility Management

Common across RATs (noting the PICS table A.1b/5, "release of higher layers") , only test in the highest supported RAT/highest supported 3GPP release.  

Affected tests:  GERAN 44.x / UTRA 9.x / E-UTRA 9.x
	There is risk to only running tests on one RAT, but:
'- the implementation will nominally be common across RATS 
' - the risk area is for the latest, arguably least stable, RAT which will still be tested

Test reduction would only apply to a multiRAT device

	7
	Optimising testing
	Duplicated testing on Multiple RATs: Call Control tests

Common across RATs, test in the highest supported RAT/highest supported 3GPP release

Affectedtests:  GERAN 26.x (except for 26.16, AMR)/ UTRA 10.x 
	There is risk to only running tests on one RAT, but:
'- the implementation will nominally be common across RATS 
' - the risk area is for the latest, arguably least stable, RAT which will still be tested

Test reduction would only apply to a multiRAT device

	8
	Optimising testing
	Duplicated testing: SMS

Propose to test once, in the highest RAT available.   Rely on existing FT tests for certain GERAN only tests (eg SMS class 0, class 1) if judged to be important. 

Affected tests:  GERAN 34.x/UTRA 16.x, E-UTRA 11.x
	
Test reduction would only apply to a multiRAT device

	9
	Optimising testing
	Duplicated testing:  Consider making all 2G Protocol tests single band only tests

All UTRA protocol tests are considered in the DCC as single band applicability.  However many GERAN Protocol tests are required to be run on all supported bands.  
Considering the stabiilty of GERAN, and the requirements of UTRA, an easy test reduction would be to allow all GERAN protocol tests to be run on one band only - ie band applicability = Single.
	Low risk - GERAN stable plus if single band testing is OK for UTRA then it should also be OK for GERAN!

	10
	Optimising testing
	Consider GERAN to be stable in multiRAT devices

For a multi RAT device, how much GERAN protocol testing do we really need?  Can GERAN simply be regarded as "mature" and radically reduce the amount of necessary testing?  
	
Test reduction would only apply to a multiRAT device

	11
	Optimising testing
	Reduce the number of test conditions needed for GCF extremes testing.

3GPP defines temperature and voltage extreme conditions with associated relaxed limits for certain tests, requiring them to be run 5 times: under nominal conditions then under 4 x combinations of extreme voltage and temperature conditions.

GCF could consider reducing the extremes test requirement from 4 x combinations of extreme voltage and temperature (HTHV, HTLV, LTHV, LTLV) to  2 x combinations  (eg HTHV and LTLV)
 - ie reduce the numbe of extremes whilst retaining confidence in UE performance under extreme conditions.
Affected tests: Mostly RF in GERAN, UTRA and E-UTRA.  List of actual tests can be compiled if there is interest in this test reduction area
	Reducing the amount of extremes testing is a risk since 3GPP only specifies extreme testing for areas where performance is sensitive to extreme conditions. 

But interesting to consider if a reduction from 4 extremes to 2 extremes would be palatable to Operators. 

	12
	Optimising testing
	Optimised Audio testing

For devices supporting both Wide band and narrow band acoustic audio, only run the wide band tests.

Affected tests: 3PP TS 26.132, 7.x
	Optimise by only testing the highest audio implementation (WB) in a device.
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